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Nuclide Charts

¨ A graphical tool to visualise physical properties of some 
nuclides chosen in some adequate database.

¨ Different kind of nuclide charts are available, but not all of 
them are reliable.

¨ Nucleonica provides two online chart tools:
Nuclide Explorer
Universal Nuclide Chart (Java applet) ‏

¨ The “Karlsruhe Nuclide Chart”, an unique nuclide database
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A century of Nuclear Sciences

¨ Mendeleyev table 1869, Chemical properties, 
Mass Number

¨ H.Becquerel 1896, discovery of radioactivity

¨ With Curie, Rutherford, Fermi, Hahn, Wigner, 
Bohr, knowledge of the nucleus structure

¨ Soddy, Moseley, De Hevesy, isotopes
¨ Representation of nuclides in a proton/neutron 

map system (Fea, 1935, Seaborg, 1940, Segrè, 
1945) 

¨ 1958 first edition of the “Karlsruher Nuklidkarte”
W. Seelmann-Eggebert and G. Pfennig from 
the Karlsruhe Radiochemical Institute. 

¨ Increasing number of applications of Nuclear 
Science (including Physics, Chemistry, 
Geology, Physiology and Medicine) ‏

http://upload.wikimedia.org/wikipedia/commons/7/74/%d0%94%d0%bc%d0%b8%d1%82%d1%80%d0%b8%d0%b9_%d0%98%d0%b2%d0%b0%d0%bd%d0%be%d0%b2%d0%b8%d1%87_%d0%9c%d0%b5%d0%bd%d0%b4%d0%b5%d0%bb%d0%b5%d0%b5%d0%b2_2.jpg
http://upload.wikimedia.org/wikipedia/commons/a/a3/henri_becquerel.jpg
http://upload.wikimedia.org/wikipedia/commons/d/dd/henry_moseley.jpg
http://upload.wikimedia.org/wikipedia/commons/7/71/emilio_segre_id_badge.png
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Nuclide :  A type of atom specified 
by its atomic number, Z, mass 
number, A, and energy state. 

Isotopes :  meaning at the same 
place in the periodic table ¨
nuclides with same Z.

Isotones : nuclides with the same 
N (=A-Z).

Isobars :  nuclides with the same 
A.

The visualisation of the Nuclides
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Nucleonica Nuclide Charts
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Nucleonica Nuclide Explorer



ITU Karlsruhe on 30 April 2008 – Presentation 7

Decay modes: chart convention
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Nucleonica Nuclide Explorer
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Half-lives colour scheme (JAERI)‏
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Binding energy colour scheme
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Decay and nuclear reactions

Two important features of the chart
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Nuclide Explorer: access to data



ITU Karlsruhe on 30 April 2008 – Presentation 13

Nuclide Explorer : filtering decay modes

1407 nuclides from 3896
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1
5

JRC – Brussels on 29.07.03

New issue of the “Karlsruher Nuklidkarte”

New nuclides and updates to 
known nuclides

¨612 updated nuclides

¨ Broschure with explanation in 6 
different languages; English, 
German, French, Spanish, 
Russian and Chinese.

¨ Restricted but essential 
information shown

Karlsruher Nuklidkarte 2006 7th edition, 
G. Pfennig, J. Magill, J. Galy. 
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Discovery of New Nuclide Data

Number of Nuclides for the 7th edition: 2962 ground states and 692 isomers

Progress in nuclear structure knowledge

Number of Nuclides in the KN editions
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2 proton-Radioactivity

Direct observation of 2p in 45Fe:
M. Pfützner, et al., Eur. Phys. J. A 14, 279 (2002). 
J. Giovinazzo, et al., Phys. Rev. Lett. 89, 102501 (2002).

Additional βnp modes
K. Miernik, et al., Phys.Rev. C 76, 041304 

(2007) ‏

Images courtesy of M. Pfützner . 

2p radioactivity:
Short-life nuclides: 6Be, 8C, 12O, 16Ne, …
Excited States (Isomers): 94m2Ag, …
Pure 2p radioactivity: 45Fe, 48Ni, 54Zn, …
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Karlsruher Nuklidkarte: an unique database

Colour ¨ Decay Mode

¨Only experimentally observed nuclides.

¨ Colour scheme based on the decay modes. Multiple decay 
modes indicated.

¨ Additional spectral data is also provided; half-lives, energies, 
abundancies, cross-sections, etc…
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“Karlsruher Nuklidkarte”

Colours ¨ Decay Modes

Branching ratios ¨ Coloured areas
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Karlsruher Nuklidkarte: Th232 decay chain
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Translations
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Nuclide Charts

An important tool for 
nuclear scientists

Choice of the database & 
of the physics/colour 
scheme

Huge advantage of 
Nucleonica giving 
access to all related 
information 

More information at 
www.nucleonica.net

http://www.nucleonica.net/
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Thanks!
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